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Max Current Consumption : 1.3 тА into +БУ line, out -БУ line 


Connector : dual-row header 2x3 .025 sq. pins, Pin length = .318 in. 


PIN # FUNCTION TEST CABLE 


1 Thermi stor. з |J Orange. 
2 Thermistor - Blue 

3 IRT Output Green 
4 Ground : White 
5 M 5 V Black | 

6 + БУ Red 
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SIGNAL SIGNAL | 8 PIN COLOR | MALE | CABLE 
DESCRIPTION | NAME |CIRC. CONN. DB25 PORT 
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ОАТА ЕКОМ RS_TXD 
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NC 


"RING ۳ To RS. RI 
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НЕКЕ 


ВАТ. GND. BAT. GND. 
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Figure 5-2: 
Serial 1⁄0 Connector 





Sensors and Instrumentation 





DESCRIPTION 











PIN 
10 ANALOG CHANNEL 9 
23 ANALOG CHANNEL 10 | 
11 ANALOG COMMON (COMMON WITH ANALOG COMMON ON 
| | THE SENSOR CONNECTOR) 0 
21 BATTERY CHARGE HIGH | 
19 BATTERY CHARGE LOW 
2  €«R$-232-C) TRANSMIT DATA (TD) 
3 (R8-232-C) RECEIVE DATA (RD) 
4 (RS-232-C) REQUEST TO SEND (RTS) 
5 (RS-232-C) CLEAR TO SEND (CTS) 
6 (RS-232-C) DATA SET READY (DSR) 
7 (RS-232-C) SIGNAL GROUND (516 GND) 
20 (RS-232-C) DATA TERMINAL READY (DTR) 
22 RING 
14 RING Ехсттаттом 
14 READY 
12 LIGHT PEN GROUND 
25 LIGHT РЕМ РОМЕВ 
13 LIGHT PEN SIGNAL 
1 NÜ CONNECTION 
8 МО CONNECTION 
9 NO CONNECTION 
15 МО CONNECTION 
17 МО CONNECTION 
18 МО CONNECTION 


24 —— МО CONNECTION 
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` Sensors and Instrumentation 


THE CONNECTORS 
ON THE POLYCORDER 


The connectors on the top of Polycorder are the input and 
output ports for digital, analog, and К5-232 signals. By 
wiring other devices to mating connectors and plugging 
them in, the Polycorder can “communicate” with these other 
units. | | 





The Polycorder’s connectors аге 25 pin subminiature 0" 
connectors. The Sensor Connector, the socket connector 
toward the front panel of the Polycorder, carries most of 
the analog and digital channels. The Serial Input/Output | 
(1/03 connector, the pin connector, carries the К5-232 
channels and two analog channels. The mating connectors 
that plug into the Polycorder’s connectors are available. 
from Omnidata or from your local computer or electronics 
store. | 


Figures 5-1 and 5-2 illustrate the connectors and describe 
the pins for the Sensor and Serial 1/0 connectors, 
respectively. pam 




















Figure 5-1: 13 1 | "d 
Sensor Connector O O 1% 
25 ріп subminiature "0" 25 | 14 7 
РІМ DESCRIPTION 
================asw 
| 14 ANALOG CHANNEL 1 
А - 16 ANALOG CHANNEL 2 ` 
і ANALOG CHANNEL 3 
3 ANALOG CHANNEL 4 
‚ 15 ANALOG CHANNEL 5 
12 ANALOG CHANNEL ó 
2 ANALOG CHANNEL 7 
4 ANALOG CHANNEL 8 
18 | ANALOG COMMON 
5 5,000 VOLT EXCITATION 
19 DIGITAL OUTPUT 1 ‘BINARY 1) 
6: DIGITAL OUTPUT 2 «BINARY 2) 
20 DIGITAL OUTPUT 3 (BINARY 4) 
2 DIGITAL OUTPUT 4 «БІМАКҮ 8) 
21 DIGITAL OUTPUT 5 (BINARY 16) · 
8 DIGITAL AND BRIDGE GROUND | 
22 DIGITAL INPUT 1 
9 DIGITAL INPUT 2 
23 DIGITAL INPUT 3 
10 DIGITAL INPUT 4 
24 DIGITAL INPUT 3 
11 DIGITAL INPUT ó 
25 DIGITAL INPUT 7 
12 DIGITAL INPUT 8 
13 DIGITAL INPUT ? 
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RECOMMENDATIONS FOR 71 GARDNER'S COMPUTER 


Steven A. Zilber 3/30/87 


If IBM XT, add Orchid Technologies Tiny Turbo 286 card. 
Comes with 80287 coprocessor; try to get 10 MHz version. 
This card will make XT almost as fast as an 8 MHz AT, 4 times 


as fast as an XT. $450. 

Add at least i Meg of RAM; 
AST Advantage if AT. This 
You also get I/O ports апа 


Get a copy of POLYBOOST to 


hard-disk cache, 64K print. 


use AST SIXPAK Premium Plus if XT, 
will allow Windows, RAMdisks, etc. 
clock/calendar. “3350. 


speed up computer; implement 512K 
buffer. $70. 


. Get trackball for cursor control. 79200. 


If doing heavy-duty graphics, get clone of IBM PGA сага, 7%700, 
and comparable mono or color monitor, ~$1000. 
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DEXTER SIR SORTING эзуу 


PURPOSE: The purpose of this procedure is to develop a 
technique of quantifying the DC output of Standard 011 
detectors. Detectors will them Бе screened for units in а 
desireable output range. x 


MATERIALS: а 58 °C flat black body (BB) was constructed of 28 
gauge nichrome wire sandwiched between 5 mil mylar insulators 


and 3/16 inch thick by ? inches square aluminum plates. Air 
spaces within the structure were epoxy filled. An | 
iron-constantan thermocouple was epoxy embedded into the center 
of the forward facing plate which also was painted flat black. 
The rear of the BB was covered by one inch styrofoam insulation. 
A cardboard pyramid, 5 cm high with 1.5 inch square window at 
the apex was attached to the BB; the window was covered Буг! mil 
polyethylene. A variable power supply was used to heat the BB 
to 58 */- 8.1 °C (about 25 VDC). Thermocouple output (2.585 ту 
nominal? was monitored by a DMM referenced to a 8 °C water-ice 
mixture maintained in a Dewar flask. The temperature measured 
at 16 points distrubuted across the face of the BB did not vary 
more than 1 °F from the value at the plate center (fig. 1). 


In order to maintain the detectors at relatively constant 
reference temperature, they were fitted with heat sinks made of 
zinc plated steel nuts. The detector holder was а 6 inch steel 
tube with teflon Augat socket at one end, and cable connecting it 
to a DMM at the other. ñ handle of styrofoam insulation was 
attached to the cable end to reduce heat absorption while 
manipulating the holder. Ambient temperature was monitored with 
an EXERGEN radiometer placed on the face of the steel 
equilibration plate and recorded in °F (fig. 1). 


METHOD: Detectors were placed in the holder and heat sinK and 
placed face down aginst a 5 inch square steel plate on the bench 
top. Equilibration was allowed until detector output was 
changing at a rate less than .81 mv/15 seconds. Most detectors 
equilibrated within 38 to óð seconds. The detector wi th heat 
SinK was then rapidl» placed against the vertically oriented BB 
window. Since the heat sinK was taller than the detector by 
about 1 mm, the front of the detector did not touch the window 
material. Detector output usually increased initially, reached 
a peak which was maintained for about 18 seconds and then slowly 
decreased at about .81 mv/7 seconds. The recorded peak was 
usually less than .85 ту higher than the initial output (FIG, 2). 


RESULTS: Correlations between ambient temperature and detector 
output were made оп one unit (84) to allow comparisons between 
data obtained at different ambient temperatures or between 
laboratories (fig. 4). Output fell off rapidly from 6.17 my at 
68 °F to 5.74 ту at 75 °F or about .84 my/ °F. 


Repeated measurements were made on several detectors to | 
ascertain the reproducibility of the technique ‘(Table I, below). 


TABLE I 


Comparison of Std 011 & DRC data on selected detectors 











STD OIL DRC DRC DRC 
Temp °F 78.8 6% 73 75 
Det# | 
4 3.52 6.13 5.88 5.74 
83 3.52 5.98 5.74 9.99 
125 3.54 6.23 5.97 5.82 
23 3.88 6.08 6.23 5.18 
ó? 3.79” 6.42 6.28 6.95 
118 3.88 6.45. 6.22 6.87 
66 4.88 6.52 6.23 6.89 
92 4.809 6.93 6.68 6.49 
1880 _ 4.85 6.64 6.35 6.23 


Comparisons between data generated to Standard 011 and Dexter 
Research are shown in Table II (below). Even compensating 

for temperature differences, the absolute rank order is not the 
same between the two laboratories. However, the data does 
correlate in a general sense in that the detectors with highest 
and lowest output were identified by both groups. 


TABLE II 
Rank order of detectors from high to low output 
Std 011 | DRC | DRC 
Temp °F 78.8 óó | 71 

DeT# | | 

88 (3.51 mv) 28 (6.51 пу) 28 (6.25 ту) 
47 97 |. | 97 

48 . 47 | 47 

114 48 ` 48 

28 | 88 88 

?7 5-4 5-4 

5-4 121% 114» 

за 114% 121% 

121% ` 128% 88» 

119% SOx 128* 


128% (3.32 ту) 119 (5.83 mv? 119 (5.54 mv) 


* detectors with approx. same output within labs. 


Selection of detectors with acceptable sensitivity was made 
using a lower cutoff between values represented Бу detectors #4 
and #13. The upper cutoff was set at about 15% higher than the 
lower (+19.2). Using these criteria, some of the detectors 
returned to DRC as being too low in sensitivity were well within 
the acceptable range. However, all of the detectors returned as 
too high were well out of the acceptable range. The second 
batch of detectors were screened on the basis of the above 
criteria and shipped to Ray Kline on 3/23/87. 
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۳ ۱ PANEL METERS (ANALOG 4 DIGITAL) с 295 
ni 
414 
eS = | 419/358/5015 
Ида .. TRIPLETT CORPORATION One Triplett Drive | TWX 810/490/2400 : 
رر‎ d A Penril Company Bluffton, Ohio 45817 _ FAX 419/358/7956 
Analog Case Styles and Meter Types Triplett Bar-Ring™ 
Self-Shleided Con. f 
struction is Standard 
on Analog Meters 
G Series | M Series 
° Sizes: ° Size: 
: 1/2”, 21⁄2”, 3V2" , 4%”, and ”و‎ ON NI 8%” 
«У A 6 4, 
e Y Ry, ° Case: | + • Сазе: f 
о  MLLIAMPERES , Thermoplastic Front апа Back—Four- ° MIL AMPERES Thermoplastic, Front and Back 
Stud Mounting. | a * Option: 
* Option: : Thermoset-Plastic Accessory Case 
= = Shallow Barrel available on 1/2”, 56 with Handle Allowing Use in Special 
— = 2V2". 31⁄2” and 41⁄2” units. A. Test Equipment. | 
СС 5 ° Half Bezel and Illumination available is (See Accessories Section) 
on 272", 31⁄2”, 472" and 512” units as А 
accessories. : | ARNES А 
| т Edgewise Series: - ^ | S] 
Eo pem j* Sizes: ۱ е ۱ 
dj od died ۱ Ve", 12", 212". 315". and 412" | 
е Case: d 
- Thermoplastic Front, All Models— ` 
| Thermoset Plastic Back. (Except 
GL Series Model 0.5-Е, with Steel Back) ^^ 
° Sizes: ~ е Rugged Model 320EG: 
212", 32", 41⁄2”, 515" and 8” Sealed Glass Window, Thermoset 
• Case: Plastic Back, Constructed to With- 
Flat Black, Thermoset-Plastic Case— Stand Tough Environmental and High- 
Glass Window—Contains Contoured Vibration Industrial Applications. 
Base with Sealed Meter Movement ° Versatile: 
Permitting Use of Lower Part of Front Edgewise Meters Can be Supplied 
for Mounting Controls and Switches— with One of Eight Possible 
as well as Four-Stud Mounting. Orientations: 
° Exceptions: | Horizontal Barrel Down— Zero Left 
220GL and 820GL —Four-Stud or Right 7 
Mounting Only Horizontal Barrel Up—Zero Left 
* SB0GL—-Three-Stud Mounting А ۱ LU NE 
Available 2ٰ6 Ка Зе Vertical Barrel Right—Zero Bottom 
320GL, 420GL & 520GL—Four-Stud or Top 
Mounting Vertical Barrel Left—Zero Bottom 
82061 —Орнопа! Thermoset-Plastic ог Тор | 
Accessory Case with Handle Dual Movement—320ED Series 
Available. 
(See Accessories Section). 
| GLB Series _ Phenolic Series 
қ —— | е Sizes: "EE ——V • Case: ۱ ۱ 
i 3V2", 4V2" , 5%” All Models Below Feature Thermoset 
| е Case: Plastic Case with Glass Windows. 
! Minimum Panel Space Required for * Option: 
Í Series—Thermosetting Plastic lllumination Available for Certain 
۱ Case—Glass Window—integral Models 
Bezel, which Permits Behind Panel (Contact Factory). 
Mounting. ° Specifics: 
Models 227Т and 327T—21⁄2” and 
31/2" — 
| Four-Stud Mounting. 
WS Series 


° Mounting: 
Choice™ of Back-Of-Panel for Window 
Mount, or Front-Of-Panel. 
e Sizes: 
Available from 22" to 412" 
* Options: . 
Custom Dials, Special Pointers, 
Mirror Scales and Special Meter 
Characteristics (Contact Factory). 
Versatility: 
Interchangeable with API/LFE 204 and 
304, Most Beede QAS and QAW 
Series, Modutec W and S Series and 
the Weston 8500 Series 








R Series 

е Sizes: 
372" and 4%” 

• Case: 
Thermoplastic Front and Thermoset- 
Plastic Back with Flat Arc Scale. 





x сап PAGE 
- T Е З ON PANEL METERS IN SECTION 2900 PGS. D+1370-D:1373. 
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For manufacturers’ sales offices, see yellow pages 





Models 2217 апа 3217-272" and 
372" —Three-Stud Mounting. 

Models 420-626 and 726—47", 6%" 
and 71⁄2” —Four-Stud Mounting. 


Ruggedized Series 


Ruggedized to Meet Tough 
Environmental Standards, Including— 
Temperature and Humidity Extremes, 
Shock, Vibration, Thermal Shock and 
immersion. 

Sizes: 

1V2^, 2%", and 312” 

Case: 

Thermoplastic Front and Steel Back 


S ON DIGITAL AND ANALOG MULTIMETERS IN SECTION 2900 PGS. 0•1236-0 1247. 
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RESISTANCE VERSUS TEMPERATURE — 40? to 4-100? | и 5% 
| TEMP?C RES TEMP?C RES ТЕМР" С RES TEMP°C RES | 22. 
--40 884.6К 15 37.30K ۲۴۳0900070 +80 3843 | а Я 
39 830.9K 9 150. 35.70К 81 3720. ` | а 
38 780.8K 8 142.4K .34.17K · 82 82 3602 | 3 GR 
37 733.9K 7 135.2K 32.71К | - 53 9807 83 3489 | 2098 е 
36 690.2К 6 128.5К 31.32К 54 9450 84 3379: ИСИ 
35  649.3К 5 122.1K 30.00K. 55 9109 85 3273 E 
34 611.0K 4 116.0K _28.74К 56 8781 86 ' 3172. بک ےت‎ Е: 
33 575.2К 3 110.3К 27.54К | 57 8467 87 3073 | SENE! 
32 541.7К 2 104.9K 26.40K 58 8166 88 2979 ` | 0 Ded 
31 510.4К — 1 99.80K | 25.31К 59 7876 89. 2887 EM < 
—30 481.ОК 0 94.98К 24.27K | +60 7599 +90 2799 = VENT 
29 453.5К +1 90.41К 23.28K 61. 7332 91 2714 ` | — 
28 427.7K 2  86.09K 22.33K 62 7076 92 2632 VITRE ie 
27 403.5K 3 81.99К 21.43К 63 6830 93 2552 хана к 
26 380.9K 4 78.11К 20.57K 64 6594 94 2476 ae 
25 359.6К 5 74.44K ~. 19:74K 65 6367 95 2402 ape ee s 
24 339.6K 6 70.96K 18.96K 66 6149 96 2331 RR 
23 320.9Қ 7  67.66К 18.21К 67 5940 .97 2262 пи ЕД Тар ВЕТ 
22 4 8  64.53K 17.49К 68 5738 98 2195 `. Е _ 
21 286.7K 9 61.56K 16.80K 69 5545 99 2131 | 2. 
--20 271.2К 0 58.75K ۱ 16.15۷ | +70 5359 0 2069 И 
19 256.5К 1 56.07K 41 15.52K 71 5180 5 E rue 
18 242.8K 2 | 53.54К 42 .14.92K 72 5007 EI о 
17  229.8К 3 51.13К 43 14.35К 73 4842 SOLI авина а 
16 217.6К 4 48. 44 13.80К 74 4682 WADE AT ae 
15 206.2К б. 45 13.28К 75 4529 تج‎ он 
14 195.4۴ ` 46 12.77К 76 4381 о 
13 185.2K 47 12.29К 77 4239 КЕ: 
12 175.6К 48 11.83К 78 4102 о ee 
11 166.6К 49 11.38K 79 3070 PM 
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SENSOR PCB TEMPERATURE READING ERROR 
(RER 330016) 


The incorrect temperature readings on sensor РСВ5 15 not 
caused by A.C. noise as such on the input. of the thermistor | 
amplifier. Тһе primary source of error is а DC offset 
difference of the input signals from the two thermistors. 
The A.C. noise signal is, however, higher than good P.C. 
design standards. This is due to close proximity ої the 

` amplifier input line to noise sources on the board. Noise 
· Will not be a significant problem in the Scheduler Beci 


. of the RC network of R1 and Cl, which restores the signal to oe 
_ а normalized DC level. Also, the common mode وت‎ lon | 


ratio of this А to р ‘converter. is high (typically. ۰ 
decibles). 


The fundamental problem of DC offset error is due to the. 
fact that the thermistor. circuit uses a 1 MEG resistor, 

which yields very low current (2.5 microamp) and very low ` 
voltages as follows for thermistor range over temperature. 


Attenuator Resistor (R2) Value VS Am lifier Input Voltage = 





100K 1 MEG |  . ` Thermistor Resistance. 
.9247 DCV .1386 58.7 K (1090) 

.5769 ` .0728 30.00 К (25 с) 
„1370 0144 | 5799 (609с 


As shown іп the table, amplifier input. voltage can be very 
low for low thermistor resistance. A cost effective | 
solution to the problem is to increase the voltage at the 21, 
tap of the attenuator by lowering the value of R2 to 100K 
and reducing the gain of U2 from 16.4 to 2 by changing the 


= value of R4 to 100K. (See Figure А) This increase in. 











thermistor power should not increase self heat error of the 
thermistor to an objectionable value as shown: 





Power Dissipation of Thermistor @ 60°C: (worst case) 


P= E2 = 2 | = 3.2 uW Thermistor 
R 5799 Power 
Dissipation 





Self Heat Error Based on 1 MW/Degree С in Air Worst Case) 
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The effect ої this change is to make the offset error a much 


· lower statistical component of the signal (improve signal to 


error voltage ratio.) The following is test data, which is 
a comparison of a production failure unit to a working 
sensor PCB. Data is shown for values defore and after the 
design change. 


Sensor PCB 1 MEG Attenuator amp Gain = 16.4 


A = Standard Oil "control" sensor PCB 
B = MOOG production s/n 243 
= Amplifier Апріібіег | Input Ro 
. Sensor Indcted Temp |... Qutputs | |J Inputs - Difference | 
РСВ ТЕН TIR TRH TIR ` TBH TIR - DCV | 
A | 25 25 1.1947 1.1952 07355 | .0735 «0 | 
В 29.17 25.5 š 1.1948 1.1776 0735 . 0719: 22 «0016 


After sensor PCB with attenuator resistor change to 100K amp gain = 2 ` 


М 5 ۱ amplifier в) . Amplifier ہا رب‎ ® 0. 
Sensor Indcted Temp | DN (А ` Inpits |. Difference. 
PCB TRH TIR TRH _ ТЕН TIR У 

А | 24.9 ` 24.9 1.1560 T 158 ‚5769 „5770 „0001. 


24. 9. 24.9 1. 1561 1.1535 | .5769 . .5754 0015 . 


This "rds aen change requires a change in SPESE. 
specifically some look-up table values. | 


The look-up table in software changes because of the 


моме 


different amplifier output for various thermistor readings. 
The look-up table is generated ОСЕБ Б 


i 


Kt = Gain * Rt * 4000 
ie 10° + Rt 
Where: Gain 


Rt 
Kt 


U2 Circuit gain 


Expected A/D counts at selected temperature 


| Table 1 shows А to D count values for various temperature | 
readings. | | | - 


Conclusions: 


The resistor changes іп the U2 amplifier will accomplish the -/ 
following: 


Allow sensor board to more accurately read thermistors 
Allow Scheduler to take temperature data down to 09С 
Reduce noise on the output of the amplifier 

. Significantly reduce effects of high humidity. error due. 
to increased leakage | 


Thermistor resistance at selected temperature pt 
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Бъ кезе ра кн ра | 
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— جم 
OO‏ 


RJ و تہ‎ ۲ 
ГӘ = 


23 


31 


ТЕ? 


= 


о وہ‎ муо Ci DI њ > 


со 
> 


IMP 


4.580 
90,410 
BA t 090 
31,990 
78.110 
74,440 
70.960 
67.660 
54.750 


Ce 


51,5460 


28.739 
 76,070 


e AO 


31:130 


48.840 
46,670 
44.600 
42,440 
40:770 


38:990 | 
37,300 


Аз, 700 


34.170 


32,710 


31.320 


28.740 
27:340 
26.400 
22353510 
24.270 
23,260 
22,530 
315.430 
20.570 
19,740 
18.960 
18.210 
17.070 
16,809 
146,150 
13.520 
14.920 
14,350 
13.800 
13,280 
12.770 
12,290 
11.830 
11,590 
10.770 
10,379 
10:120 
9,807 


` 30,000. 


RESIST 


94980 


70410 
56090 
81770 
78110 


74440 
70960 
67660 


GAT AA) 
81540 


an7950 


36070 
52540 
31130 
48840 
46670 
446.00 
42440 
40770 
38790 


37300. 


33700 
34170 
32710 
51320. 


30000 


28740 
22340 
26400 
23310 
24270 


23200 ` 


23230 
21430 
20270 


19740 — 


18960 
18210 


17490 


16800 
1610 
155230 


14920 


214350 


13800 
13280 
12770 
12290 
11820. 
11390 
10970 
10570 
10180 
2807 


TABLE 1 


COUNT 


3897.92 
3799.54 
5701.00 
3604.15 
3508.39 


5413.90 


3420.24 
3228,44 
3137.66 
3048.28 
2960.63 
2874,09 
2/89.63 
2706,54 


262510 | 


234248 


2467.50 | 


2591.48 


2316.97 


2244,19 


22173.34 


2104.64 


203742. 
_ 1971,82 


1908.01 


1846,12. 


1785.93 
1727.44 
1670.89 
1615,83 
1562.40 
1309.65 
1460.31 
1411,84 
1364 ء٤٥‎ 
1518,86 


1275.05 


1232.38 
1190.91 
1150.68 
1112.35 
1074.79 
1038.64 


1003.94 


970.12 
937,85 
905,91 
873.59 
846,28 
818.03 
790.84 
764,76 
759.15 
714.49 


12104 1)۰ 


APRIL 


SAS Е | [12104 WEDNESDAY +. APRIL 
| 


ORS TEMP LMP RESIST COUNT 


2 u4 9.450 9450 | 690.726 
26 ШЕК 9,109 9109 467,883 
47 vé 8.781 ` 8781 645.775 
28 27 8,467 7 8467 624,485 
249 58 8.166 ` 6166 603.961 
60 3.59 7,876 | 7876 584,078 | 
61 60 7.899 7599 564.987 

















Further Recommendations: 


1. Carefully test leakage ої mosfets Q3 and Q5 as per data 
sheet specifications 

2. Test resistance of amplifier input runs бо adjacent runs | 
on all raw P.C. boards to insure good P.C. process and 
materials 

3. Update MOOG test work sheet #A91575 ВЕУА Section 3.4.3, 
3.4.4 and 3.4.6 to show а tighter. tolerance to test 
closer to Scheduler specifications < +/- .369Е. Update | 

| section 3.42 to adjust pot for 1.1568 +/- .5 mV —— 

4. Review tester hardware. АЈ] sensor lines should be kept 

_ as short as possible, use shielded lines and insure | 

. tester power supply is not. 007 noise to Scheduler 

power supplies = | 




















111009 Series 





ABSOLUTE MAXIMUM RATINGS | Раскасе/оврев INFORMATION 


ЦІ U^ em | ORDER PART NUMBER‏ یا 
Operating Temperature Rang‏ 
LT1009M .................. —55°C to 125°C |‏ 
LT1009C ......... 00 pm 0°C to 70°C LT1009MH‏ 
Storage Temperature Range . ~K LT1009CH‏ 
eae — 65°C to 150°C _ 10-46 METAL CAN‏ یت ۰ 171009М апа‏ ` 
Lead Temperature (Soldering, 10 sec.)...... 300°C‏ _ 


BOTTOM VIEW 
AW + = 


| М 


2 РАСКАСЕ 
70-92 PLASTIC 


17100907 





ELECTRICAL CHARACTERISTICS 


| LT1009M 1710090 
SYMBOL | PARAMETER CONDITIONS MIN TYP МАХ | МН TYP MAX UNITS 


У» | | Reverse Breakdown Voltage Tı = 25°C, Ig 1mA Г | 2.495 2.500 2.505 | 2.495 2.500 2.505 ү 


AV; Reverse Breakdown Change with | 4ООдА s Ig ۸ | 2.6 6 2.6 10 mV 
Alp Current 3 10 3 12 ту 
[z Reverse Dynamic Impedance lq = 1mA 0.2 0.6 | 0.2 1.0 0 
| ۱ l 0.4 1 0.4 1.4 Q 

15 1. 


AV; Temperature Stability TMIN < TAS ТМАХ | 8 4 mV 
ATemp 0°С=ТА= 0 | 15 25 15 25 ppm/°C 

| —55°C<Ta < 125°C (Note 1) 25 35 06 
AV; | Long Term Stability TA = 25°C + 0.196, | = 1mA TT ppm/kHr 
A Time 


The Ф denotes the specifications which apply over full operating 

temperature range. 

Note 1: Average temperature coefficient is defined as the total voltage 
change divided by the specified temperature range. 





















Average Temperature Coefficient 
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ABSOLUTE MAXIMUM RATINGS | РАСКАСЄ/ОВОЄВ INFORMATION 


Supply МоНаде............. مت‎ eee +22V 
Differential Input УоКаде................ + ۷ 
Input Voltage...... 9201س‎ аа 00Х 
Output Short Circuit Duration........... Indefinite 
Operating Temperature Range | | 

LT1001AM/LT1001M. .... .... — 55°C to 150°C 
LT1001AC/LT1001C .......... :. 0°C to 125°C 
Storage: All Devices...... .... —65°C to 150°C 


Lead Temperature (Soldering, 10 зес.)...... 300°C 


TOP VIEW 


OFFSET 


V— (CASE) 
H PACKAGE 
METAL CAN 


TOP VIEW 


а 


J8 PACKAGE 


8 PIN HERMETIC DIP _ 


N8 PACKAGE 
8 PIN PLASTIC DIP 


ORDER PART NUMBER 


LT1001AMH/883 
LT1001MH 
LT100 1ACH 
LT1001CH 


LT1001AMJ8/883 
LT1001MJ8 
LT1001ACJ8 
LT1001CJ8 


LT1001ACN8 
LT1001CN8 








ELECTRICAL CHARACTERISTICS Vs E + 19V, T, = 25°C, unless otherwise noted 


| LT1001AM/883 
| | LT1001AC LT1001M/LT1001C 
. SYMBOL | PARAMETER CONDITIONS a MN TYP МАХ MIN ТУР МА 
Vos Input Offset Voltage Note 1 085 18 60 
LT1001AC 9 5. 
` AVos Long Term Input Offset Voltage | 
A Time Stability Notes 2 and 3 0.2 1.0 
los Input Offset Current 20 04 38 
ly Input Bias Current ПУ ее +05 +20 +07 +40 
3 [Input Noise Voltage | 0.1Hz to 10Hz (Note 2) _ | 03 06 | 03 06 | 
е, Input Noise Voltage Density f, = 10Hz (Note 5) | | 10.3 18.0 10.5 18.0 
f, = 100012 (Моје 2) | 96 11.0 98 110 
Avo. — Large Signal Voltage Gain В > 2kQ, V, = + ۷ 450 800 ` 400 800 
В > ko, V, = + ۷ | 300 500 250 500 
СМВА Common Mode Rejection Ratio |۷۵, = +13V 114 16 | 10 126 | 
PSRR Power Supply Rejection Ratio — [Vs = +3V to + 18V | M0 13 | 6 123 O 
Rin Input Resistance Differential Mode | (Note 4) | دے‎ 10 | 15 8 | | 
Input Voltage Range ъв +4 +13 +4 
Vour Maximum Output Voltage Swing |В, = гко | +13 +14 +13 +14 
I R. > 160 +12 +135 +12 +135 
5а R. > 2ко (Note 4) 01 025 
GBW Gain-Bandwidth Product (Note 4) 04 048 04 08 | 
Ри Power Dissipation No load f 46 75 48 80 
Мо load, У, = «ЗУ 4 6 4 8 


See Notes on page 3. 
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LINEAR TECHNOLOGY CORPORATION 


1630 McCarthy Віма., Milpitas, CA 95035 
Phone: (408) 942-0810 

FAX: (408) 434-0507 
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FEATURES ` 


m Guaranteed Low Offset Voltage 
اه‎ 154V тах 
- LT1001C 60uV max 
Guaranteed Low Drift 


۲1001۸۸۸ — 0.6; V/*C max 


LT1001C 1.0uV/°C тах 


m Guaranteed Low Bias Current 
LT1001AM 2nA max 
LT1001C 4nA max 

= Guaranteed CMRR | 
LT1001AM 114dB min 
LT1001C ہ‎ 110dB min 

m Guaranteed PSRR 
LT1001AM 110dB min 
LT1001C 1064В min 

= Low Power Dissipation 

| LT1001AM 75mW max 
LT1001C 80mW max 

m Low Noise 0-3uV 

APPLICATIONS - 

= Thermocouple amplifiers 

= Strain gauge amplifiers 

= Low level signal processing 

= High accuracy data acquisition 

| Linearized Platinum Resista 
with + 0.0252С Accuracy 
| 1МЕб.* * 
+15 
1.2К* * 


ж  ULTRONIX 105A WIREWOUND 
** 1% FILM 








۱ ) TECHNOLOGY 


псе Thermometer | 
Over 0 to 100°C 





DESCRIPTION 


Тһе LT1001 ‘Significant 
art of precision operatio 





LT1001 





Precision Operational 


Amplifier 


y advances the state-of-the- 
nal amplifiers. In the design, | 


processing, and testing of the device, particular atten- 


~ tion has been paid to the 


tribution of several key p 


optimization of the entire dis- 
arameters. Consequently, the 


specifications of the lowest cost, commercial tempera- 
ture device, the LT1001C, have been dramatically im- 
proved when compared to equivalent grades of 
competing precision amplifiers. 


Essentially, the input offset voltage of all units is less 
than 504V (see distribution plot below). This allows 
the LT1001AM/883 to be specified at ۷ Input bias 
and offset currents, соттоп-тоде and power supply 
rejection of the LT1001C offer guaranteed perfor- 
mance which were previously attainable only with ex- 
pensive, selected grades of other devices. Power 


dissipation is nearly ha 


Мед compared to the most 


popular precision op amps, without adversely affect- 
ing noise or speed performance. A beneficial by-prod- 


uct of lower dissipation 

Output drive capability of 
with voltage gain guarant 
For similar performance 

with guaranteed matchi 
LT 1002. Shown below is 
mometer application. 





- OUTPUT ` 
Oto 10V = 
Oto 100°C 


100 


NUMBER OF UNITS 


t PLATINUM RTD | (100°C= 1392.60). R 7 INPUT OFFSET VOLTAGE (MICROVOLTS) 
118MF (ROSEMOUNT, INC.) points are fixed with + .025°С. | 


200 


is decreased warm-up drift. 
the LT 1001 is also enhanced 
eed at 10 mA of load Current. 
in a dual precision Op amp, 
ng Specifications, see the 
a platinum resistance ther- 


Typical Distribution 
of Offset Voltage 
Vs = + 15۷ T, = 25% 
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620 Alpha Drive 749 Miner Road 1020 Lehigh Station Road 
412-782-3770 216-461-4700 716-865-2080 
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215-739-4095 305-834-2031 LANCASTER, PA 


800-432-2270 - 1-800-242-1733 
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12329 ئن ئنے‎ ЖЖ ЖИ ЖЖ نر رٹ رڈ‎ ЖЖ ЖЖ 
1239 XX | | | 

1240 - 220 [ЖЖ CONVERTIR: Convert counts to TR temperature 

1241 ЖЕ 





1242 ЖЖ CALL SEQUENCE? ir о convert.ir(counts tirs rate а. chante) $ | 
1243 ЖЖ | 
1244 ЖЖ ТМЕЦТ: Count = TR counts read from 4/T (corrected), 

1245 XX Lir = fletector temrerasature Gourroent) 

1244 | ЖЖ rate о?..сбвизе = ТЕ detector Фенреузіцтє rate of Chanse | 
1247 ЖЖ over a minimum of last 90 seconds | 


1248 XX | 
1249 KE RETURN? ir = ТА temrerature (dete, СУ, | 
1250 ЖЖ 












1251 OK OK OF OK KK KOE У ЖЖ НИКИ КИКИ aC 
252 | 
і AE: Float convert.ir(Cirzccnts tirs rate of chenge) i 
| 000F int ir.cnti | 
a Float ` tirs 
1256 float rate.of.cnaendes 
1257 ОСОБ + 
1258 float  sisktic.irs irs irüs ve v2» 592% 


1259 
1260 иж 


1241 © STATIC (Tir not changing) eeusitions! 


1262 ہت‎ 
1263 | ..... IRT = Tar + (сі ж UD) + (е? X UF?) + (602 X а а) | 
1264 | қаза» ЗТАТТС ТК C4 + (ch X IRT) + (có X Tir) + (сў K U) + (068 ж U Ж ІКТ) 
12695 | $¢ ¢ % ¢ 
1266 | esset ТУМАНІС (Tar changing) eeuations! 
1267 | Жап 
1268 ос: ТЕ м ЄТАТІС.ЇК + (c9 ж DT) 
1269 зъъзз ПТ х Г.Тігкбсыггені) - Tir(delta time) 1 Z delta time 
1270 + + ç ok | 
1271 база. Tir = IR detector temperature in degrees Centigrade 
1270 > 2 & 9 + 
1273 бо... Full Scale A/T Volts 2.7 
1274 „+ ++» М = Ту Conunte Ж ------------.......... " Ту counts Ж ----------- 
1274 + t ot Full Seal] A/T Counts 4000 counts 
1274 >} bo + | 
1277 ..... CF = 29 19715611s c2 = -2,B81682940» OF m о. 27668208 
. 1278 з»: СФ = —-0,6622034» cH = 0,5488254; cá x 0,47212242 
1279 | | موه‎ C7 з 15. 33622049 сб -0.07010934» c9 = -266.76 
1280 | Ж 
1281 Р 
1282 ИЖ | 
1283 ecce Calculat ІК in static environment 


1284 Ж / 
1288 | 

1286 ОООЕ | мош (fPloatyarlent Ж 0.000425; 

1287 0034 vie то воџег(у» 2.09% 

1288 0068 ` v3 вомегбу» 3.038 

1289 | 

1390 0660 irt = Lar T (29.19715611 X му ~ (2.816894 X v2) + (0,27488208 X ох); 
1291 0116 | зао јр = 70,6628034 + (0,548096554 X irt) + (0,47212242 X tir)* 

1292 0181 а а С Ду += 4 (15.33622049 X v) ~ (0,07010936 X v ¥ irt) Oi 

1293 

1294 / Ж 
1299 

1296 | K / 
1297 

1298 О1СА іг = etlebticwar c (366.76 Ж pate wafuchande) $ 
1299 

1300 | /ж 
1301 | 

1302 | ж/ 
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ЖЕКЕ شش شی‎ ЖЖ ЖЖ Ж ЖЖЖ ЖЖ ЖИЕККЕ 


y 

۶ $Header? 

y 

» СКОР, ПЯТ: This module conteins the Crore identificetion tables, 

3 This module із із the only madule in the Irrigation 

9 Scheduler Software Fackese which needs to be changed 
у in order to add: deletes ar modify the Crore selection 
у for s Fartaiculer version of the Irrisstion Seheduler. 
и 

и When а chanse dis modes no recomeilatian is needed. Тһе 
$ стон confisurztilon васкнбе reads this Tile and creates 


the meeded toples, 


че» “=> 
=> 
x 


$ЖЖЖЖЖЖЖЖЖЖАЖЖАЖЖЖЖЖЖЖЖЖЖЖЖАЖАЖЖЖЖАЖЖЖЖКИЖКУКХЖЖЖЖЖЖЖЖЖАЖЖАЖЖАЖАЖИЖЖҮЖИЯЖЕЖ 


у 
ЖЖ $Los$ 


u 


ЖЖ ЖИ‏ ی 


5 СТОР 


сток Lritercert lore irrigation threshold par гари 

; пате stage СА) (R) вам ref. line low Павић МАСЫ 

u—- m as || ene, سم میں‎ SEE DP У кеген کے یت‎ 010 
ALFALFA y} Q v 2,040»  -2.020» 4:90» | За 3 0» 7:0} Я. 5, 
HARLEY y ls 3:010»  +2,230» 3.0% 1.5» 3,0» 7,0» 8,3, 
BARLEY ۶ ra 1:720» 7313230» 5:0» 1,7» -$:0 7.057 бед 
BEETS , Oy Br 140, -2.3007 5,0% 1.97 - 5,0» 7.09 8,3; 
CHART y Oy 2.460» -1.880» 3,0» 1.8; س‎ 500» 7,0» 8.3, 
CORN , б 2670»  72,029» 4,3» 1.5» -5,0» 7.0» 8,3; 
СОТТОМ y Й) у 1,760, -1.930; 3.0» | ۴ 3.0» 7.0» 8.2» 
СОНЕЕАВ y» О, 1,320» -1.840» 5.0» 1.9% “А.б р 7.05 В, 4» 
CUCUMBER >» 0» 3.8850» 2520» Mes | + ۱ ۴ 2.0» 7:0» Bids 
FIG TREE » б» 4,290; -1.770» 35,0» 1.3; 5,0: ?.0» 8.3» 
GRAFES , Оз 3.9000» -1.680» 6.0» lir 4.0» 7.0; 8.3, 
ОКМ BEAN و‎ о, 2,210. -2,350" 8,0% 1, 92 -3,0» 7,0» 8.3» 
GUAYULE — » о, 1,870» 1.750" 8.0» Тому -3.0» 7.9» 8.3, 
KOHLRART > Оо» 2,010» -2,179» 8,0» 1.5» - 5,0» 7.09 9.2» 
LETTUCE > GO» 4,180»  —2,960» 1.0, l ту «3.0: ?.0» 8.3, 
MILLET y Oy 3,819» -1.823ҙ) 8,0» 1:5 5,0» 7.0» 8,3, 
FEAS ? б» 2 7405 - 2.130» 5 Oe 1 „пе - 4 ول‎ «Он 8.3 
FOTATOES > о, 1.170» -1.830» 53,0: 1.97 5.0» 7.0, 8.3 
РОМЕКІМ , Oy 0.90» “f (FIO, 50» 1.99 5.0» 7 «Йов 8,3» 
КІСЕ p о; 1, 280, - 2,260» 5,0» 1.97 "3,0: 7.0. 8.3: 
RUTABAGA » (v 3.2580» -2.660» 5.0» 1.5» “3.09 7.0» 5.2» 
SORGHUM و‎ Oy 2,3509» 1,960» 5:9» 1.57 -3,0» 7.05 8,3; 
SOYBEANS » О» 2.910» -2.020: 4.0» 1.5: - 50» 7.05 Вад» 
SQUASH H+ о, 2,910; -2,090» 5,0» 1.97 “3,0, 7.0» 8,3» 
SQUASH Z > б» 24.000» -1.880» 2.0: Том, - 3,0» 7.0» 8.3» 
SGR ВЕЕТ ; о, 25.000» | ~ 1,920» 3,0» 1.5» “4.0, 7,0» 8, 2» 
SUNFLOWER + Oy 0,660, -1. 91710; 0:0» 1.97 -3.0» 7.0? 8.3; 
ТОМАТОЕЗ з о, 3,170» -1.890» 3,0» 1,3» - 5,0» 7,0» 8.2» 
TURF ғ б 2.000, -1.800» 13.0; 1 ома "AOs 7.05 Вай» 
ТИКМТЕ # о, 1,940: -2,260» 35.0» 1.5» “А, و لا‎ 4498 8.3; 
WHEAT » 1 ۲ 0,990» - 2,080» 5 0» 1.5 -2.0» 72:0; 8,3» 
WHEAT 7 2 0,330» -1.190» 3,0? 1.97 "3,08 7.0» З,Зу 
LOW , up 5,380» ЗО» 12.0» ولا - ہر‎ 7:0: Б.А? 
HIGH p Qy 5,200» 1,480» 6.05 1.3 -3.0» 7.0; 8,3; 








1508 
1509 
1510 
15911 
1512 
1513 
1514 
1515 
1516 
15817 
1518 
1519 
1820 
1521 
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1523 
1524 


1523 


19526 
1527 
1528 
13529 
1230 
1531 


1532 


1533 
1534 
1533 
1536 
1537 
1533 
1239 
1340 
1341 
1342 
1543 
1544 
1545 
1%46 
1347 
1548 
1549 
1550 
1851 
1552 
1933 
1554 
1525 
1596 
1997 
1538 
1559 
1560 
1561 
1342 
1363 
1564 
1565 
1306 
1567 
1568 
1569 
1570 
1571 


1572 


066 


она 


606٤4 
ОАПЕ 
0708 


0731 


ОРВЕ 


07112 
078 
ОТЕВ 


0818 
0838 
0838 


0872 
0892 
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float 
start 
float 
flost 
float 
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"а 


ЖЖ 
ЖЖ 
ЖЖ 
ЖЖ 
ЖЖ 
ЖЖ 
ЖЖ 
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CONVERTOUSTRESS! trees indes 


Cealculste 


CALL SEQUENCE? stress = convert stressCeorors tris vhs ir) 


INFUT: Curvrentle selected 
Pointer to 
Радпђег ta 


Fointer to 


стор ш 
Еп ш 
ri ш 
іт ш 


СТОР ۱۱۱۱۱۸ ۵ ۳ 
ambient sir temeerature 
relative numnidaitue (X) 
infra-red radistion (des, 


(des. 
С) 


RETURN? Calcalestec stress index 


tC. PE па 


FOO OGG ۱ ОООО ОООО OR ORO OG ЖЖ 


COnvert.slressitcrormonumstrhnsrhsivr? 
Cror..nmums 
trins 
rns 
ars 


1? 
stress, sves ved» 
pror „лг үсе ۶ہ‎ 


int 
float 
Float 


main? rercoentus 
نات‎ Еј pror mars 


сте, Та Гето пън ет. 1 مر نز راو‎ 8 
pror ЉУТ сто num уре Lowes 
erop А Се Ра a пит A СР нема 


crorlintercert = 
Gror slope x: 
CrOPF.max ш: 


ИЖ | 
ecc Calculate Seturetion Veror Fressure 


ко» BE Chrrent зар ал teameeareture 


Ж / 


(yh + 237.3393 


ove = 0, 81078 Ж ex (517.2892Б82 X туп) / 

Ж 
за... Calculate Veror Pressure Deficit eb current 
оз» Saturation Varor Pressure and Relative Humidity 


Ж / 


VEG = (1 ~ Crh/100:020) X aves 
ИЖ | 
.... Саси ете urrer and Jower baseline cuttafts 


x / | 


if (ved A= 1.09 


t 
Y 
else if борі >= 


+ 


6.0) 


min = Cerarlintercert + croar -elore + 4.0) = (Сума ~ 6.09% 


і 


min = eror тәр, + согор Еторе Ж ved) $ 
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Celeulate СМЕТ (Crome Water Stres index) 


t € 4 4 t 
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А уч ду ду 0 
1574 0810 | | Stresg = CCir ~ trh) - mind Z бскоғотом c mind} 
1575 0930 stress k= 10,0% 

1576 | 
1577 oF 4h return(stress)3 1 
1878 | 

1975 

1580 
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SENSOR PCB TEMPERATURE READING ERROR 
(RER 330016) 


The incorrect temperature readings on sensor PCBs is not 


. caused by A.C. noise as such on the input of the thermistor 
amplifier. The primary source of error is a DC offset | 


difference of the input signals from the two thermistors. 
The A.C. noise signal is, however, higher than good P.C. 
design standards. This is due to close proximity of the 
amplifier. input line to noise sources on the board. Noise 


will not be a significant problem in the Scheduler because | 
‚ ОЁ the RC network of Ві and Cl, which restores the signal to ` 
а normalized DC level. Also, the ‚соттоп mode rejection page 


ratio of this A to D converter is high (typically 86 
decibles). 


The fundamental problem of DC offset error is due to the ` 
fact that the thermistor circuit.uses a 1 MEG resistor, 


which yields very low current (2.5 microamp) and very low ` 
voltages as follows for thermistor range over temperature. 





Attenuator Resistor (R2) Value VS Amplifier Input Voltaqe . 


100 K | 1 МС | | | |  Thermistor Resistance 
.9247 DCV .1386 | ` 58.7 K (10°C) 
.5769 .0728 30.00 K (2596) 
„1370 ۱ .0144 | 5799 (609с 


As Shown in the table, amplifier input voltage can be very 
low for low. thermistor resistance. А cost effective 


solution to the problem is to increase the voltage at the 


`. tap of the attenuator by lowering the value of R2 to 100K 


and reducing the gain of U2 from 16.4 to 2 by changing the 
value of R4 to 100K. (See Figure A) This increase in 


. thermistor power should not increase self heat error of the 
thermistor to an objectionable value as shown: 


Power Dissipation of Thermistor @ 60°C (worst case) 


P- E2 = ‚13702 = 3.2 мм Thermistor 
R 2222 5799 Ромег | 
Dissipation 





Self Heat Error Based оп 1 MW/De ree C in Air (Worst Case) 











The effect of this change is to make the offset error a much 
lower statistical component of. the signal (improve signal to 


2 


error voltage ratio.) The following is test data, which is 


‚а comparison of a production failure unit to a working - 


sensor PCB. Data is shown for values defore and after ihe. 
design change. 


Sensor PCB 1 MEG Attenuator amp Gain = 16.4 - 


25.1 25.5. 1.1948. 1.1776 .0735 .0719.  --.0016 ` 


| After sensor PCB with attenuator resistor. change to 100K amp gain = 2 


This hardware change requires a change in software, 
specifically some look- -up table values. | 


The look-up. table іп software changes because of the | 
different amplifier output for various thermistor readings. 


о. The look-up table is generated from the —á formula: 


Kt = Gain * Rt * 4000 
103 + Rt 
Where: Gain 
Rt 
Kt . 


02 Circuit gain | | | | 
Thermistor resistance at БЕЛЕСІ temperature. 
Expected A/D counts at selected temperature | 


` Table 1 shows А to D count values for various temperature 


readings. 


‘Conclusions: 


. The resistor changes in the U2 amplifier will accomplish the 


ок پر‎ 


following: 
Allow sensor board to more accurately кеад thermistors | 
Allow Scheduler to take temperature data down to ove 8 
Reduce noise оп the output of the amplifier |. Шо 
Significantly reduce effects of high humidity error due 


to increased leakage | 


A = Standard Oil "control" Sensor PCB 
B = MOOG РЕ s/n 243 
Божов, | | Amplifier Amplifier |. . Input | 
Sensor Indcted Temp » Outputs s 1 ^ ^ Difference 
РСВ ТЕН TIR ТЕН ТІВ TRH | TIR > DO % 
A 25 | 25 1.1947 1.1952 .0735 .0735 0. 0 
В 


po PEEL 


L 222 
rr а 
26: 


— | Amplifier . . Amplifier Input ` 
. Sensor.  Indcted Temp ` Outputs 222 Inputs 2 Difference 
PCB ТЕН . TIR. TH ТЕ T . . TIR. DWV. 

А "Є. 24.9 724.9 1.1560. 1.1562 _.5769 .5770 . ۰0001 . 

B 24.9 · 24.9 1.1561 1.1535  .5769' ۰5754 2.0015. 


Ж 
о 
cut 
in 





23 bJ > БА БА ре + ра = ыл Б ра 
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J Жыз نی رۓ‎ R3 3 ЕИ: 
ч CO زد"‎ O یی‎ j о: 


SAS 


IMP 


4.580 
90,410 
86.090 
31,970 
78.110 
74,440 
79.749 
47.440 
84.230 
51,560 
28. 750 
26,070 
2.40 


315130 


48.840 
456,670 
44.600 
42,640 
40.770 
58,990 
57.300 
33,700 
34.170 
32,710 
31.320 
30,000 
28.740 
27:340 


264.400. 


2353510 
24.270 
23,260 
234.4530 
315,450 
20.2570 
19,740 
18.960 
18,210 


` 7 490 


16, 800 
14,150 
13,520 
14.920 
14,350 
13.800 
13.280 
12.770 
12,290 
11.830 
11,590 


10.970 


10,570 
10:180 
9,807 


RESIST 


94980 


20410 
84090 
31990. 
78110 


_ 74440 
70960 | 


67550 
64520 
61560 
78750 
54070 
53540 


. 311530. 


48040 
46670 
24.00 
42640 
40770 
78790 
37300 
32700 
34170 
352710 
51320 
30000 
28740 


27340 | 


26400 
20310 
24270 
23260 
22330 


21430 


2020 
49740. 


18940 
18210 
17450 
16800 
16150 
19220 
14920 
14350 
13800 
13280 
12270 
12290 
11820. 
11390 
10970 
10370 
19180 
2807 


TABLE 1 


COUNT 


5897.02 
3798.84 
3701.00 
3404.15 
3308.39 
3413.90 


| 3420.24 


3228.44 
3137.66 


3048.98. 


2960.63 
2974,09 
2789.63 
27065.94 
2695.10. 
2543.58 


2467.89 


2391.48 


2316.97 
2244.19 


2173. 34. 


2104.64 


2037.42 


1971,82 
1908.01 
1846,15 
1787.93 
1727,46 
1679.89 
12195,83 
1562.40 
1509,69 
1440.31 


1411,84 


1364.85 


1313.86 


1275. 09 
1252.38 
1190.91 
1130.68 
1112.38 
1074.79 
1038.64 | 
1003.94 | 
970.12 
937,85 
901.91 
825.59 
846.28 
818.03 
790,84 
764,76 
739.13 
714,49 


12:04 WERNESHAYs: APRIL 





SAS 5 | | [12104 НЕЛНЕЗЛАУ» APRIL 
e E - ) 
‘OBS TEMP IMP RESIST COUNT 


55 c 74 9,450 9450 690.726 ` ` 
564 55 | 9,109 ` 9109 567,883 
57 56 8.781 ` 8781 445,775 
58. 77 8,467 ` 8467 524,485 


9 _ 6 о 84.166 8166 | 603.961 


|^ — 460 59 7,876 7878 884 ,8 





6l 60 9 79599 . 7 





Further Recommendations: 


1. Carefully test leakage of mosfets 93 and. Q5 as per data 
E sheet specifications | 
. 2. Test resistance of amplifier input runs to adjacent runs | 
^ оп all raw P.C. boards to insure good P.C. process and 
materials 
3. Update MOOG test work sheet #A91575 REVA Section 3.4.3, 
3.4.4 and 3.4.6 to show a tighter tolerance to test 


section 3.42 to adjust pot for 1.1568 +/- .5 mV 
as short as possible, use shielded lines and insure 


. tester power supply is not adding noise to Scheduler. - 
power supplies 











closer to Scheduler specifications < +/- .369Е. Update | | 


4. Review tester hardware.  А11 sensor lines should ре kept ا‎ 
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